Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 11-302812 
(43)Date of publication of application : 02.1 1.1999 



(51)lnt.CI. 



C23C 2/06 
C23C 2/02 
C23C 2/28 



(21) Application number : 10-110999 

(22) Date of filing : 21 .04.1998 



(71) Applicant : SUMITOMO METAL IND LTD 

(72) lnventor : IWASE JIRO 

KURODATORU 
KAWANISHI YOSHIHIRO 
NAGAKI MIKIHIKO 
HIRAKAWAYOSHIZO 
NAKAMURA TOSHIHIKO 
NISHIO KOICHi 



va. 



(54) GALVANNEALED STEEL SHEET AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a galvannealed 
steel sheet having press workability and immunity to 
powdering, which are required of a steel sheet for 
automobile use, at a low cost. 
SOLUTION: The galvannealed steel sheet is provided 
with an Fe-Zn alloy plating layer in which the amount of 
AI-0 in the surface layer is regulated to <15% and also 
the total amount of existing r|-phase and ^-phase is 
regulated to <5 g/m2, by bringing a galvannealed steel 
sheet 3 which has an Fe-Zn alloy plating layer 4 having 
(20 to 90) g/m2 coating weight per side and 7 to 12% Fe 
content into contact with an alkali solution of >pH9.0 to 
regulate the amount of AI-0 in the surface layer of the 
Fe-Zn alloy plating layer to <15% and then bringing this 

galvannealed steel sheet into contact with an acid solution of <pH3.0 to regulate the total 
amount of ri-phase and ^-shape in the surface layer of the Fe-Zn alloy plating layer 4 to <5 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The alloying hot-dip zinc-coated carbon steel sheet excellent in the surface sliding nature to 
which existing eta phase and zeta phase are characterized by having the Fe-Zn alloy-plating layer which 
is less than two 5 g/m in a total amount while the amount of aluminum-0 in a surface is less than 15 % 
of the weight. 

[Claim 2] The alloying hot-dip zinc-coated carbon steel sheet excellent in the surface sliding nature 

characterized by having a zinc-oxide layer in the upper layer of the Fe-Zn alloy-plating layer concerned 
while having the Fe-Zn alloy-plating layer whose amount of aluminum-0 in a surface is less than 15 % 
of the weight. 

[Claim 3] The alloying hot-dip zinc-coated carbon steel sheet which has the Fe-Zn alloy-plating layer 
whose Fe content tiie plating coating weight per one side is 20 - 90 g/m2, and is 7 - 12 % of the weight 
pH is 9.0. By making the alkali solution which it is above contact, or carrying out grinding of said Fe-Zn 
alloy-plating layer with a brush roll The amount of aluminum-0 in the surface of said Fe-Zn alloy- 
plating layer is made into less than 15 % of the weight. Subsequently pH is 3.0. The manufacture 
approach of an alloying hot-dip zinc-coated carbon steel sheet excellent in the surface sliding nature 
characterized by making eta phase and zeta phase in a surface of said Fe-Zn alloy-plating layer into less 
than two 5 g/m in a total amount by making the acid solution which is the following contact. 
[Claim 4] The alloying hot-dip zinc-coated carbon steel sheet which has the Fe-Zn alloy-plating layer 
whose Fe content tfie plating coating weight per one side is 20 - 90 g/m2, and is 7 - 12 % of the weight 
pH is 9.0. By making the alkali solution which it is above contact, or carrying out grinding of said Fe-Zn 
alloy-plating layer with a brush roll The amount of aluminum-0 in the surface of said Fe-Zn alloy- 
plating layer is made into less than 15 % of the weight. Subsequently pH is 3.0. The manufacture 
approach of an alloying hot-dip zinc-coated carbon steel sheet excellent in the surface sliding nature 
characterized by forming a zinc-oxide layer in the surface of said Fe-Zn alloy-plating layer by making 
the acid solution or oxidizer addition water solution which is the following contact. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the alloying hot-dip zinc-coated carbon steel sheet 

excellent in surface sliding nature, and its manufacture approach. 

[0002] 

[Description of the Prior Art] Since it has the property which was excellent in many, the alloying hot-dip 
zinc-coated carbon steel sheet is widely used as various kinds of rust-proofing steel plates. In order to 
use this alloying hot-dip zinc-coated carbon steel sheet as a rust-proofmg steel plate for automobile car 
bodies, while excelling in corrosion resistance and paint compatibility, it is required for the press- 
forming nature demanded in the production process of an automobile car body to be also excellent. 
[0003] However, the conventional alloying hot-dip zinc-coated carbon steel sheet has the following 
problems about press-forming nature as compared with cold rolled sheet steel That is, in case press 
forming of the alloying hot-dip zinc-coated carbon steel sheet which used cold rolled sheet steel as the 
base material is carried out, the sliding drag force which joins the sliding surface formed between the 
Fe-Zn alloy-plating layers and press metal mold which were formed on the surface of the base material 
is higher than the sliding drag force between the cold rolled sheet steel and press metal mold which are a 
base material. Therefore, in an alloying hot-dip zinc-coated carbon steel sheet, a steel plate stops being 
able to flow easily due to the intense part of sliding like a sliding surface with a bead, and fracture of a 
steel plate becomes easy to take place. Thus, as for an alloying hot-dip zinc-coated carbon steel sheet, 
fracture tends to take place only from the cold rolled sheet steel of a base material. As for an alloying 
hot-dip zinc-coated carbon steel sheet being inferior to press-forming nature, the above thing is the 
cause. 

[0004] Generally as an approach of raising the press-forming nature of an alloying hot-dip zinc-coated 
carbon steel sheet, the method of falling the sliding drag force which joins the sliding surface between 
press metal mold is widely used from the former by applying a hyperviscous lubricating oil to the front 
face of an alloying hot-dip zinc-coated carbon steel sheet. However, according to this approach, both the 
activity which applies a lubricating oil before press forming, and the activity which degreases a 
lubricating oil after press forming are needed. Therefore, there is a problem of worsening the 
environment of a press workplace when it comes to [ both ] cost quantity. 
[0005] How to manufacture the alloying hot-dip zinc-coated carbon steel sheet which lowered the 
sliding friction between metal mold-plating layers and was excellent in surface sliding nature to JP,1- 
319661,A by giving electroplating of Fe system alloy to the upper layer of an alloying hot-dip-zincing 
layer in order to solve such a problem (henceforth "the advanced technology 1 ") It is indicated. 
[0006] Moreover, it is 5 - 500 mg/m2 on a plating layer by heating and drying it, since JP,7-18400,A is 
contacted in the solution which contains a metal ion on a front face after heating using a high-frequency- 
induction-heating fiimace and considering as zeta phase subject's alloying hot-dip-zincing layer. How to 
form a metal oxide layer (henceforth "the advanced technology 2") It is indicated. 
[0007] fiirthermore, to JP,2-190483,A ** By performing electrolytic oxidation, acid dipping, or 
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spreading oxidation treatment to a galvanized steel sheet By generating the oxide film with which 
forming the oxide layer which consists of zinc or iron on the surface of a galvanized steel sheet, or ** 
plating layer front face heats, and makes a zinc oxide a subject a solid phase condition or after surface 
roughening is alloyed and carried out How to improve press-forming nature by forming the convention 
zinc-oxide film (it is hereafter called "the advanced technology 3".) It is indicated. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the advanced technology 1, while an 
electroplating facility is needed, since a large amount of amount of money is needed for maintenance 
and exchange of equipment of a conductor roll, an electrode, etc., a manufacturing cost will rise sharply. 

[0009] Moreover, in order to make homogeneity generate the coat of that it is inapplicable to the plating 
process which has adopted C gas furnace as it in order to have to use ** high-frequency-induction- 
heating furnace for the advanced technology 2, and ** metallic oxide and to improve surface sliding 
nature, it will be necessary to fall an oxygen density and to carry out the seal of the whole high- 
frequency-uaduction-heating furnace with nitrogen gas etc., there is a problem that a facility grows large, 
and implementation is difficult. 

[0010] Furthermore, in the advanced technology 3, an electrolytic oxidation facility of dedication is 
needed for performing electrolytic oxidation, and cost increases. Moreover, even if it processes acid 
dipping, acid spreading, etc., since the oxidation ability of aluminum which exists in a plating surface is 
high, aluminum oxidizes preferentially, and a zinc oxide does not generate. Furthermore, a heating 
facility is needed for generating an oxide film, and cost increases. 

[00 11] Thus, since a manufacturing cost was all remarkably raised depending on the conventional 
approach, an alloying hot-dip zinc-coated carbon steel sheet, especially the alloying hot-dip zinc-coated 
carbon steel sheet for automobiles with which low cost-ization is demanded strongly were not able to be 
offered by low cost. 

[0012] It is the purpose of this invention being offering the alloying hot-dip zinc-coated carbon steel 
sheet excellent in surface sliding nature, i.e., press-forming nature, by low cost, more specifically 
excelling in press-forming nature and plating adhesion here, and offering an alloying hot-dip zinc-coated 
carbon steel sheet suitable as a steel plate for automobiles. 
[0013] 

[Means for Solving the Problem] this invention person etc. is new knowledge (1) listed below, as a 
result of repeating research wholeheartedly that the above-mentioned technical problem should be 
solved. - (4) It obtained. 

[0014] (1) aluminum which exists during a plating bath is usually 25 - 40% (especially in this 
specification, as long as there is no notice, "% of the weight" shall be meant"%") as aluminum-0 to this 
plating surface by being an alloying processing process, condensing in the depth direction from the 
plating layer outermost layer on the plating surface which is the range of 500 ** extent, and oxidizing. It 
exists. By this aluminimi-0, the surface sliding nature of an alloying hot-dip zinc-coated carbon steel 
sheet gets worse. This reason is drawing 2 (a) which is a surface model Fig. at the time of the press of 
the alloying hot-dip zinc-coated carbon steel sheet 1 . And drawing 2 (b) So that it may be shown 
Although a perimeter and a degree of hardness will soften a difference and a phase (eta+zeta) since an 
aluminum-O's existence part has the high melting point at the time of the press by the press metal mold 
2 if aluminxmi-0 exists locally, aluminum-0 does not change but resistance concentrates it on the 
periphery of aluminum-0. Since the metal zinc section with the low melting point lifting-comes to be 
easy of press metal mold and printing relatively, it is presumed that it is because it exfoliates from a 
plating layer and is burned on metal mold. 

[0015] (2) If it is whenever [ low alloy-ized ] and an alloying hot-dip-zincing layer is formed in order to 
maintain powdering-proof nature, eta phase with a high sliding friction and zeta phase remain on a 
plating surface, since coefficient of friction of the steel plate itself increases, the surface sliding nature of 
an alloying hot-dip zinc-coated carbon steel sheet will get worse, and press-forming nature will fall. 
Therefore, in order to improve surface sliding nature, while reducing alimiinum-0 in a surface, it is 
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effective to reduce eta phase and zeta phase. 

[0016] (3) In order to make the zinc-oxide layer stabilized on the plating surface of an alloying hot-dip 
zinc-coated carbon steel sheet generate, it is effective to reduce aluminum-0 in a surface, a zinc-oxide 
layer can be formed all over a plating steel plate by being immersed into an acid solution, after reducing 
aluminxmi-0, coefficient of friction of the steel plate itself can be fallen, and press-forming nature can be 
raised. 

[0017] (4) What is necessary is just to use the grinding approach of the pole surface by a brush roll etc. 
for reduction of aiuminum-0 which exists in a plating surface as the immersion to an alkali solution and 
the dissolution approach, and the mechanical approach as a chemical approach. Moreover, the 
immersion to an acid solution, the immersion to an oxidizer addition solution, etc. are effective in 
removal of eta phase which can be set after that, and zeta phase, and formation of a zinc-oxide layer. In 
addition, since printing of the brush roll accompanying the increment in the amount of grinding etc., the 
mcrement in a sludge, etc. occur, the mechanical grinding by the brush roll of eta phase and zeta phase 
etc. is difficult to realize. 

[0018] This invention is the above-mentioned knowledge (1). - (4) It is based, and while it is made and 
the amount of aluminum-0 in a surface is less than 15%, existing eta phase and zeta phase are the 
alloying hot-dip zinc-coated carbon steel sheet which was excellent in the total amoimt at the surface 
sliding nature characterized by having the Fe-Zn alloy-plating layer which is less than two 5 g/m. 
[0019] Moreover, from another field, this invention is the alloying hot-dip zinc-coated carbon steel sheet 
excellent in the surface sliding nature characterized by having a zinc-oxide layer in the upper layer of a 
Fe-Zn alloy-plating layer while having the Fe-Zn alloy-plating layer whose amount of aluminum-0 in a 
surface is less than 15%. In the alloying hot-dip zinc-coated carbon steel sheet concerning these this 
inventions, a "surface" means the range of 500 ** in the depth direction from the plating layer outermost 
layer. 

[0020] From another field, this invention moreover, the alloying hot-dip zinc-coated carbon steel sheet 
which has the Fe-Zn alloy-plating layer whose Fe content the plating coating weight per one side is 20 - 
90 g/m2, and is 7 - 12% pH is 9.0. The amount of aluminum-0 in the surface of a Fe-Zn alloy -plating 
layer is made into less than 15% by making the alkali solution which it is above contact, or carrying out 
grinding of the Fe-Zn alloy-plating layer with a brush roll. Subsequently pH is 3.0. By making tiie acid 
solution which is the following contact, it is the manufacture approach of an alloying hot-dip zinc- 
coated carbon steel sheet excellent in the surface sliding nature characterized by making eta phase and 
zeta phase in a surface of a Fe-Zn alloy-plating layer into less than two 5 g/m in a total amount. 
[0021] From another field, this invention furthermore, the alloying hot-dip zinc-coated carbon steel 
sheet which has the Fe-Zn alloy-plating layer whose Fe content the plating coating weight per one side 
is 20 - 90 g/m2, and is 7 - 12% pH is 9.0. The amount of aluminum-0 in the surface of a Fe-Zn alloy- 
platmg layer is made into less than 15% by making the alkali solution which it is above contact, or 
carrying out grinding of the Fe-Zn alloy-plating layer with a brush roll. Subsequently pH is 3.0. By 
making the acid solution or oxidizer addition water solution which is the following contact, it is the 
manufacture approach of an alloying hot-dip zinc-coated carbon steel sheet excellent in the surface 
sliding nature characterized by forming a zinc-oxide layer in the surface of a Fe-Zn alloy-plating layer. 
[0022] 

[Embodiment of the Invention] (The 1st operation gestalt) The operation gestalt of the alloying hot-dip 
zinc-coated carbon steel sheet which was excellent in the surface sliding nature concerning this 
mvention hereafter, and its manufacture approach is explained to a detail, referring to an accompanying 
drawing. 

[0023] drawing 1 (a) - drawing 1 (c) It is the explanatory view showing with time and.typically the 
situation that the alloying hot-dip zinc-coated carbon steel sheet of this invention is manufactured by the 
manufacture approach of this operation gestalt. The alloying hot-dip zinc-coated carbon steel sheet 3 
used with this operation gestalt is drawing 1 (a). It has the Fe-Zn alloy-plating layer 4 whose Fe content 
the plating coating weight per one side is 20 - 90 g/m2, and is 7 - 12% so that it may be shown. 
[0024] Since the plating coating weight in the alloying hot-dip zinc-coated carbon steel sheet 3 of this 
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operation gestalt satisfies corrosion resistance, it is desirable that they are two or more 20 g/m per one 
side. On the other hand, if the plating coating weight per one side exceeds 90 g/m2, powdering nature, 
melting nature, etc. will deteriorate. Then, as for plating coating weight, it is desirable to limit with two 
or less two or more 20 g/m90 g/m per one side. 

[0025] Moreover, whenever [ content / of the iron in the Fe-Zn alloy-plating layer 4 of the alloying hot- 
dip zinc-coated carbon steel sheet 3 of this operation gestalt /, i.e., alloying, / 12% or less 7% or more 
of] is desirable. It is because powdering of a plating layer will occxir at the time of press-forming 
processing if the corrosion resistance after paint deteriorates that whenever [ alloying ] is less than 7% 
and 12% is exceeded on the other hand. 

[0026] The Fe-Zn alloy -plating layer 4 of the alloying hot-dip zinc-coated carbon steel sheet 3 of this 
operation gestalt is eta phase, zeta phase, and delta 1 . It has tiie phase and gamma phase and 25 - 40% of 
aluminum-0 exists in the surface. . 

[0027] At this operation gestalt, pH is this alloying hot-dip zinc-coated carbon steel sheet 3 9.0 The 
above alkali solution is made to contact or it is a pole surface with a brush roll etc. 1 .0g/m2 By carrying 
out grinding below, it is drawing 1 (b). The amount of aluminum-0 in the surface of the Fe-Zn alloy- 
plating layer 4 is made into less than 15% so that it may be shown. 

[0028] It is not necessary to limit the alkali solution to be used to a specific kind. For example, an alkali- 
metal hydroxide water solution, a sodium phosphate, etc. can be illustrated. After performing contact to 
such an alkali solution, and machine grinding, printing to metal mold is not fiiUy improvable in the 
amount of aluminum-0 in a surface being 1 5% or more. So, in this invention, the amount of aluminum- 
O in the surface of the Fe-Zn alloy-plating layer 4 is limited with less than 15%. 
[0029] And pH is 3.0. By contacting the alloying hot-dip zinc-coated carbon steel sheet 3 to the 
following acidic solutions, and etching eta phase and zeta phase in the Fe-Zn alloy-plating layer 4 into 
them, it is drawing 1 (c). Even if it is whenever [ low alloy-ized ] so that it may be shown, eta phase and 
zeta phase are reduced to less than two 5 g/m in a total amount. 

[0030] It cannot control that a plating phase exfoliates that eta phase and zeta phase are two or more 5 
g/m in a total amount in the shape of a flaking at the time of a press. So, by this invention, eta phase and 
zeta phase are limited to less than two 5 g/m in a total amount. 

[003 1] As an acid solution to be used, what is necessary is just a sulfiiric acid, a nitric acid, and the acid 
that has the capacity to dissolve each of eta phases, such as an oxidizer addition water solution, and zeta 
phases in a hydrochloric-acid pan. Thus, according to this operation gestalt, while the plating coating 
weight per one side is 20 - 90 g/m2, Fe content is 7 - 12% and the amount of aluminimi-0 in a surface is 
less than 15%, the alloying hot-dip zinc-coated carbon steel sheet 3 which has the Fe-Zn alloy-plating 
layer whose eta phase and zeta phase in a surface are less than two 5 g/m in a total amount is offered. 
[0032] Since aluminum-0 in a plating surface which is the cause of a fall of surface sliding nature is 
reduced remarkably, resistance does not concentrate this alloying hot-dip zinc-coated carbon steel sheet 
3 on the periphery of aluminum-0, but since the metal zinc section lifting-comes to be hard of press 
metal mold and printing, surface sliding nature is improved notably. 

[0033] (The 2nd operation gestalt) The alloying hot-dip zinc-coated carbon steel sheet used with this 
operation gestalt has the Fe-Zn alloy-plating layer whose Fe content the plating coating weight per one 
side is 20 - 90 g/m2, and is 7 - 12%, 

[0034] The reason for limitation of the plating coating weight in the alloying hot-dip zinc-coated carbon 
steel sheet of this operation gestalt is the same as the 1st operation gestalt. Then, explanation of this 
reason for limitation is omitted. Moreover, whenever [ content / of the iron in the Fe-Zn alloy-plating 
layer of the alloying hot-dip zinc-coated carbon steel sheet of this operation gestalt /, i.e., alloying, / 
12% or less 7% or more of ] is desirable. It is because powdering of a plating layer will occur at the time 
of press-forming processing if the corrosion resistance after paint deteriorates that whenever [ alloying ] 
is less than 7% and 12% is exceeded on the other hand. 

[0035] The Fe-Zn alloy -plating layer of the alloying hot-dip zinc-coated carbon steel sheet of this 
operation gestalt is eta phase, zeta phase, and delta 1 . It has the phase and gamma phase and 25 - 40% of 
aluminum-0 exists in a surface. 
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[0036] At this operation gestalt, pH is this alloying hot-dip zinc-coated carbon steel sheet 9.0 The above 
alkali solution is made to contact or it is a pole surface with a brush roll etc. 1 .0 g/m2 By carrying out 
grinding below, the amount of aluminum-0 in the surface of a Fe-Zn alloy-plating layer is made into 
less than 15%. It is not necessary to limit the alkali solution to be used to a specific kind. For example, 
an alkali-metal hydroxide water solution, a sodium phosphate, etc. can be illustrated. 
[0037] And pH is 3.0. The surface of a Fe-Zn alloy-plating layer is made to generate a zinc-oxide layer 
by contacting an alloying hot-dip zinc-coated carbon steel sheet in the following acidic solutions or 
oxidizer addition water solutions. As an acid solution to be used, what is necessary is just acids, such as 
an oxidizer addition water solution, at a sulfuric acid, a nitric acid, and a hydrochloric-acid pan. 
[0038] Thus, according to this operation gestalt, while the plating coating weight per one side is 20 - 90 
g/m2, Fe content is 7-12% and the amount of aluminum-0 in a surface is less than 15%, the alloying 
hot-dip zinc-coated carbon steel sheet with which the zinc-oxide layer was formed in the surface upper 
part is offered. In this alloying hot-dip zinc-coated carbon steel sheet, since a zinc-oxide layer is 
stabilized and formed in the surface of a plating layer, surface sliding nature is improved notably. 
[0039] 

[Example] (The 1st example) Next, the example of this invention is explained to a detail. Cold rolled 
sheet steel whose board thickness is 0.8 mm (CiO.OOl %, Mn:0.15%, Si:0.005 %, P:0,010 %, S:0.006 %, 
aluminum:0.035 %, Ti:0.035 % and Remainder Fe, and unescapable impurity) It considered as the 
plating base material, and the plating coating weight per one side formed the alloying hot-dip-zincing 
layer which is 60 g/m2 using the gas burner heating furnace, and made it the sample. In addition, plating 
conditions are plating bath aluminum presentation value:0.130 %, plating bath temperature :460 **, 
platmg bath steel plate invasion temperature:470 **, and alloying temperature:500 **, and they adjusted 
alloying time amount so that it might become predetermined Fe content. 

[0040] About these samples, after performing alkali treatment on the processing conditions shown in 
Table 1, rinsing and desiccation were performed, subsequently acid treatment was performed, and 
rinsing and desiccation were performed. In addition, the amount of aluminum-0 in the plating layer 
outermost layer is XPS at the Measuring condition of Table 2. It measured and eta phase and zeta **** 
were calculated from electrolysis time amoxmt by electrolysis with constant current. 
[0041] 
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2 i'^ykj^y^m^m^m) /mm3& 



[0043] These samples are stopped in the Taira-Taira bead and it is common treated oil at ** =8N/nmi2. 
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(Sugimura Chemistry, trade name:303P) It examined by having used and drawn out and asked for 
coefficient of friction from the following formula. 

Coefficient of friction = the powdering nature by cupping processing estimated plating adhesion to 
length pilferage pile N / 2P pan. Processing conditions are collectively shown in Table 3. 
[0044] 













1 h> 




20 mm 







[0045] the valuation basis of powdering nature fabricated by performing cupping processing - since it 
******s and a tape is stuck on the side attachment wall of tiie section — exfoliating — the amount of 
exfoliations — a weight method — measuring -- this time — the amount of exfoliations — 20mg/piece per 
one sample — desired value — carrying out — O mark being shown — lOmg/piece or less - an 
excellent value ~ carrying out ~ O mark -- being shown ~ 20 moremg/piece - exceeding — x mark 
showed. 

[0046] A result is collectively shown in Table 1. By not being based on the amount of Fe(s) in a coat, 
but performing alkali immersion and acid dipping from Table 1, shows that coefficient of friction falls 
and press-forming nature improves. 

[0047] (The 2nd example) Using the same cold rolled sheet steel as the cold rolled sheet steel used in the 
1st example as a plating base material, with the common use means, hot-dip-zincing processing and 
alloying heat treatment were performed, and the alloying hot-dip zinc-coated carbon steel sheet to which 
Fe content of a plating layer was changed in 7 - 12% of range was manufactured. 
[0048] About these samples, after performing alkali treatment on the processing conditions shown in 
Table 4, rinsing and desiccation were performed, subsequently acid treatment was performed, and 
rinsing and desiccation were performed. About these samples, the amoimt of aluminum-0 in the plating 
layer outermost layer, coefficient of friction, and plating adhesion were searched for like the 1st 
example. A result is collectively shown in Table 4. 



[0049] 
Table 41 




Fe% 


PH=11 

mm 


PH=2 


Al-O 
(wtX) 






1 


7 


ML* 


Mb* 


13* 


0.158 




2 


7 






4 


0.131 


© 


3 


10 


ML" 


Mb- 


11» 


0.150 


o 


4 


10 






3 


O.130 


o 


5 


12 


ML- 


Mb" 


11 


0.147 


X 


6 


12 






2 


0.128 


o 



[0050] By not being based on the amount of Fe(s) in a coat, but performing alkali immersion and acid 
dipping from Table 4, shows that coefficient of friction falls and press-forming nature improves. 
[0051] (The 3rd example) Using the same cold rolled sheet steel as the cold rolled sheet steel used in the 
1st example and the 2nd example as a plating base material, as shown in Table 5 the plating coating 
weight per one side - 45- 100 g/m2 it is - Fe content the alloying hot-dip zinc-coated carbon steel 
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sheet which has the Fe-Zn alloy-plating layer which is 6 - 13% Alkali treatment A (NaOH-5% water- 
solution (pH=12), immersion during 60 degree-Cx 5 seconds), Alkali treatment B (NaOH-0.1 % water 
solution (pH=8.5)) The immersion during 60 degree-Cx 5 seconds, and grinding C (the diameter of a 
roll: 300mm, the nylon brush containing a brush quality-of-the-material:abrasive grain, number of 
rotations:700rpm) By carrying out grinding of the Fe-Zn alloy-platmg layer in either TTie amount of 
aluminum-0 in the surface of a Fe-Zn alloy-plating layer is made into 12-31%. Subsequently Acid 
treatment A (a HCl-5% water solution (pH=l .5), immersion during 60 degree-Cx 5 seconds) Or acid 
treatment B (HCl-0.2 % water-solution (pH=3.5), immersion during 60 degree-Cx 5 seconds) By 
carrying out eta phase and zeta ♦*** in a surface of a Fe-Zn alloy-plating layer were adjusted, and 
sample No.l- sample No.8 were obtained. 

[0052] About these sample No.l - sample No.8, powdering nature, coefficient of friction, and press 
workability were evaluated like the 1st example and the 2nd example. A test result is collectively shown 
in Table 5 with a test condition. 
[0053] 

Table 5] 





g/o' 


PeJK 


im 


Wt 


Al-Oft 

wtX 




ft 


u 


rF 




1 


100* 


6* 


A 


A 


13 


10* 


80* 


0. 168 


X 




2 


60 


13* 


A 


A 


12 


4 


30* 


0.121 


X 




3 


60 


9 


A 


A 


12 


4 


10 


0.122 


O 




4 


60 


9 


B* 


A 


19* 


4 


10 


0. 148 


X 


:/Uxttx 


5 


50 


8 


A 


B» 


13 


7* 


8 


0. 150 


X 




6 


50 


8 


C 


A 


14 


4 


8 


0. 125 


O 




7 


50 


8 


mt 


A 


31* 


4 


8 


0.144 


X 




8 


45 


9 


A 


mt 


12 


8* 


7 


0. 143 


X 





[0054] In Table 5, in order that sample No.3 and sample No.6 may satisfy all the conditions of this 
invention, both press workability and powdering nature are excellent. For this reason, it turns out that 
the alloying hot-dip zinc-coated carbon steel sheet suitable as a panel for automobile car bodies was 
obtained. 

[0055] Since whenever [ plating coating weight and alloying ] separated from the range of this 
invention, as for 1 sample No.l both, powdering nature deteriorated. Since whenever [ alloying ] 
separated from the range of this invention, as for sample No.2, powdering nature deteriorated. 
[0056] It became inadequate, since it separates from the range of this invention decreasing [ of 
aluminum-0 in a surface ] pH of alkali treatment liquid, and, as for sample No.4, press nature 
deteriorated. Since pH of acid treatment separated from the range of this invention, as for sample No. 5, 
press nature deteriorated. Since sample No.7 were not performing alkali treatment, press nature 
deteriorated. Furthermore, since sample No.8 were not performing acid treatment, press nature 
deteriorated. 
[0057] 

[Effect of the Invention] As explained to the detail above, both powdering nature practical as for 
example, an object for automobile car-body panels became possible [ offering cheaply the alloying hot- 
dip zinc-coated carbon steel sheet which has good press-forming nature in the range which does not pose 
a problem ] by this invention. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

pPrawing 1] drawing 1 (a) - drawing 1 (c) It is the explanatory view showing with time and typically the 
situation that the alloying hot-dip zinc-coated carbon steel sheet of this invention is manufactured by the 

manufacture approach of the 1st operation gestalt. 

[Drawing 2] Drawing 2 (a) And drawing 2 (b) It is a surface model Fig. at the time of the press of an 
alloying hot-dip zinc-coated carbon steel sheet. 



[Translation done.] 
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*)1lt'S)SFe-Zn^^J6o ^ Jl€r*-ri. ^ t mmt-f 
*SFe-Zn^^J^>o#JgSr*t«.i:i:t»fc> i^e-Zn 

m^m 3 ] frffiSfc o «oy>o ##«**<2o~90g/tf 

-/I'tct OfliBFe-Zn^«)ot=®?:SfHiJ1-SC:fcfc:J: 
0, lirfeFe-Zn-^^y>o#lcO^JItfcltSAl-0«$- 
15M%*SlfcL, acv^X', PH*<3.0 UiTTj)l.i!>§?S 

1(C fc { 1 1. 77 ffl i: ? ffl S- 5 g/tf *P t I. C: 

-MZX 0 HuiEFe-Zn^^i^o #«$:?9fffl-r S:: t J: 

0. H5IBFe-Zn-&^4^-5^aiO^«Cfc(t.g.Al-OftSr 
15M%*i1ltL. »:V^-C\ PH*«3.0 iaT-C'$)Silif?Bt 

Fe-Zn^tf>-5 1= IcOSlfCK-fffllSl Srm-fl. Z t 

mmL-rmmmmmzsttifc'^^itmms'iib'y ^ 

[0001] 

t:'^'{mm^ib^^misi:x/^<7)WMmizm-t 

[0002] 

m^tix\^i. z<D^^mmmsi^'>mmmM 
mwmmmwtt ixm-tttuhizn. m-kmx 

immm^izmti^ tkhiz. mMMi>^<owtJM 

1, zi5\,nm'»^tii>ru:^&mLi,«tixlZbi)^'JiimX' 

[00 031 Ltpu m^-^imrnMitb-y^mn 
li. ifi^mm-f^t. Ti':^mmzmLxaT 
<D^mi^Lx\'^h. -r^i^-h. ^imm^nt uz 
-^itmrna^-ytm^'Ti^^mrrmiiz. m 
commi>zm&^tit.:?e-in^±^-o^mtrux^tmb 
<^mzj&&^ti?>mmmizmhhmi&mm. mx- 



(2) #gSTll-302812 

2 

$>hi^mmmtrux^t<omizmifsmm^x 
ot^vv itc:i}<^x. -^mms&ib^tsmizii 

\>^Xii. t'- H t (OSiftiHO J: o izm<DilLl^^mX' 

[0004] ^^t^itffisaa^)-:. I'^sorixx^tt 
10 i:\^±^^ii}mtLx.m*^t>.'^itmmm> 
-> ^ mmmiz^&crimm t:m^tt ztizx 
0, rux^kmcommizMhiEmm}iiJi:i& 

T-tmmiJK !K<-mizm^^htlX\-^h. L*>L'5r 

ti.f^. axx/. rux^mkizmmiMit^ii^ 

I.. 

[00051 z<^x d ^j:^mimmt?>tzMz. m^?- 

20 1 -3l96(,l^m^Z\i . -^ft^itSiSJ^o # io±i 

[ 0 0 0 6 1 iJt, !»M¥7 -18400 n^^m^zM. mm 
^^^M!:W^m\^xim,hx t i^A^m-^^^mm. 
i8ft-^#iifc Ltzmz^mi.z^m^^yii'ttsmmtm 
f&^^xt^titmixmM^-^hzbazi.^. 
Ji(o±tc5-5oo iiig/mJ <r>±^mimm^km^•tl■nw^ 
30 (laT, '"5fe^fa^l^2J ) *«gs*$ixTv^s. 

[00071 $ i^tC. #m^2 -190483^^«fc:»±. (D 

mii'^ozti.zi.'^. m^ifi-itrnm^miiz, ms&t 

o # l^ffl*^, ilffl^^®* tzii^^it Lxnmit^iirz 

fc J: I) , m^mi\^s:mmmi zbizx'o.ru 
0. ) ■m^^tix\>'^i. 

40 [00081 

[mmmiiob-timm] l*»l**<^>. ^m. 

10 0 0 9] tfz. ^frmi2izit, (s>nmmmiinm 
50 iinzii.istmmi:i&Tth'mi}^s><o.m^^8i^m 
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[00 10] ^t,iz. 9inmsx'ii. mmmiti^o 

[00 11] z^Xdliz. t¥*<?D:firat<}:-?TJi, >-^-f lo 

m^mu. mzi&zixHtm<mm^tix^^is 

[00 1 2] etc. ^^comii, mmmmi. t 
^j:hibruxmmzmitz'^^kimmmif)'^ # mm 
m^xhx-m-rt^ibTh*). Jco^^wwi. r 
uxm^axx/ib^^mmmzmi. mMmmmt 
ixnm^j:^±mm^iib'^'^miiR^mskt^ztx 

hh. 20 
[00 13] 

moMmi) ~(4) mt:. 
[0 0 14] (1) tfj-^^js+tcff^m-AUi^^^kJaa 

mxh:hi^^^mmizmitLxmit^tii>ztizj:<o. 
z(m>':>^mmiiZM-otbxm^'y--4o% (-^im 

%j s:sift-ri.tcot-ri.. ) mtrh, zmi-oiz so 

i^<fmm'^'f)mx%hm2(&) iii.j/m2(x>) tc^x-r 
i^o\iz^ mumzk\-oiji:^:^ht. rux^2iz 

mtmmmtc •? , ( ^ + ? ) mm^thmi - o 
mt-t-r. k\-omim',zmjfim^Lx. mm 
iizm3^ifi%\\^mMkmii^rux^tmtm ^nn 

tUsbX'hht^^ixh. 40 

[ 0 0 1 5 ] (2) mf^^^'i yy^imrthtz»i\iz^ 

^^im.x'^^^mmm'&ib'^^m^Bmht. mm 
mn-hm^^nmaxiftm^i^'y^mm^zm-L. m& 
mmmimtpm:kti>tz>^^z^Mmmm'>% 
mmmmmifmcLx. yy^xmmifii&T-t 
h. -e-^Ttft. m\mmti^m-^i>^z\i. mi<,zm 

[00 1 6] (3) -^^itmrnmsnb-y^mmcriib-o^m 

«tcS«L7ti!^l:SISS5:4)«$*S^y>Wi, miz 50 



mitzmzmm'^izi^mt^ztizX'^x. 

[00 17] (4) ii^-5#^{Iff^tn.Al-Oco®«{C 

mm<r>m\iiz^dyyi^o-/i'm<r)mm^'^x 

[0018] :^Wm. ±ie^ttl.(l) ~(4) fc«^V^ 
g/i2*}lTj)SFe-Zn^^«6o ^ l^*-tl. ^ b ^ ittffi 

[ 0 0 1 9 ] Mffimi^a^ii, ^fmi.. mmiza 

il-lM-OmmSX^mX'hlVe-Zn'^^ibr^^M^^ 
thbbliZ. fe-Zn-^^ib-^^ScOimizmim^m 

^^nrs z b i:mb-rimmmmtizmit:'^m 

^m-y-^miKX'hl. Ztlt>(r>:i^%mzi)-i)^h-^ 

mmsm^mm^za^^x. ^mi bn. tf>o$ 

10 0 20] tii. SiI(Offl*>ii,{i, *?|BBJ±, >^mfz 
•5 mo ^ ft^fiAi20~90g/m2T';boTFe-^^r**^'7~ 

JlSrSWI-rS^fcfciO^ Fe-Zn-^46o#l£0«itC 
fcJt*Al-0«2:15%*)li:L, <>:i-^T, pHA<3.0 WT 
X'hl^miZW&i^iZbizX*) . Fe-Zn^^i6o 

[ 0 0 2 1 ] § (otc, SIJ<7)ffl*»^><i. frffil 
;t 0 iO*^) # #lf«*«20~90g/m2 -^-J) o TFe^#»*< 7 
M2%T'3i SFe-Zir&^i^o # € 

fi4$*l.*\ tfzHyyi^Cl-MZX 'OFe-Zn^±ib-o 
^Mt:mWlZbizX^. Fe-Zn^^y>-p§®<0^ 
fc*JttSAl-0JISrl5%*j»i:U, {JCV^f, pH*<3.0 

iifcio. fe-in-^tb-o^mcomizm^is^mm 
m-^zb i:mib-r?>mmi^tzfsixtz-^mm 
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tS:*L-CfeOs ^«tc«i, 25~40%<OA1- 0*5^^4 U 
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[00283 ffli'^l.r;l';^Uj§?g{i, J^^aCRS^-fl. 

:flmm^<^m.'^mwmw^'>i■cmzii\.^x. m 
lizanm - om.m5%\3±Thht ^^<r)m 

^+Wz^th^biiK'^^j:\^. ^^X\ W^T' 
(i, Fe-Zn-&ifei;^o#l4O^Cfcftl)Al-0*5:15 

[ 0 0 2 9 3 LT, PH*?3.0 JilT£7)i!tt^fKtC-&^ft 

4*«o»7fflfoJ;t^rfflSrxxf->':?'-ri)C:t(c<};'3, 0 
1(c) tSctJ:3fc, ffi^fl:KT-*-5Tt)»7ffifcJ:t^ 

[00303 vniii.x/imifii&MX5z/vi^i;}±X'hi> 
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[003 1 3 fflV^Si^jgffii: LTfi. SSi?. Si! 

ix . :mimmt,zx 0 . m^^tz 'jcotbn 

20~90g/iii2Tj)oTFe^Wft*^7M2%T'J>'5, 

2. J7ffliJ J:l^?ffiA^«f5«/m2*)1i-C*>&Fe-Zi»^ 

10- [0032] z<o^^itmm&ii>'ytms.3ii. m 
[00333 (m2mtmm) ^mmmx'm\'^i-^± 

20~90«/i« oTFeir*fi36* 7 ~12%-C*> SFe-Zn^ 

[00343 *lliK^®c7)^^.fb?filSISy)-:.^^«lc 

fz. ^mmm(^'^^mmMmif)-omm<oFe-zn^ 

tUil2%tlT*«#*LV\ -^^bS*<7%*SlT'*Sfc 

[0035] ^iF:mmmffy^^mssm>^^mm 

30 LT tJ 0 . ^(Cti . 25~40%OA1 - 0*sS4-f . 
[0036] 3|£^SSJ^)Ilf i<^>^fl:«iitffil&J6o 

pH*i9.0 [:x±.<^r)V:^mm<.zmm.-^^h 
i}\ t.fzi,ifyz^a-ji'mx''mmii.os/iii^ armm 
t?>ztizxij. Fe-in^tb-o^m<7)mizmui 

mizm^-t^'mii^^^\ mm. nu/jv^ymit 

[ 0 0 3 7 ] -5- UT . PH*«3.0 aTffiMl/mWittilim 

mmamwuz^^immmsiih'o muimm^^ 
i^^ith. m^^ifmmtLxii. mk. mt. s 

[0038] ^Oct a {ILT, :^miimmizX*) , itffi 

7M2%-c3iO, mnzmiM-oMm5%mTt) 

m^^mwLX'ii. »>r>^mffimizmMm«^ 
ixm^^tiitiif). mmmmtifimizmm^iih, 
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mm-i. imm& mx-iyhi^mmu (c : o.ooi 

Mn : 0.15%, Si : 0.005 %, P : 0.010 %. S : 0. 
006 %, Al : 0.035 %, Ti : 0.035 %. ^SBFefcitPF 

J'Jot^jgAlfflfigffl: 0.130 
iag : 460 -C. i6-5#?Si!«fiAiag : 470 X:. ^±it 
iSS : 500 X:X'i> -yX . Bfr^<OFe-t« fc ^rS J: 3 fc^ * 10 



[0040] itl<?><^M^Jk:o^^T, ^ 1 fc^t5&a^ 

xps (ci-j-csi^t, 77ffifci:t/fi:ffi«{i««a«)»{w 

[004 1] 

[^1] 



No. 




Pfl=ll NaOH 

PH=2 H^SQ4*«« SS 






11 




1 


7 


ML* 


12 


8.6* 


0.158 




2 


7 




4 


4.5 


0.132 




3 


10 




10 


7.1* 


0.151 


O 


4 


10 




3 


3.2 


0.131 


o 


5 


12 


Mb* 


9 


6.6* 


0.143 


X 


6 


12 




3 


2.8 


0.128 


o 



[0042] 
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50kV-0.&nA 


mtm 


2 (^^^y^^(D?imm) /mm 



[0 04 3] ZtL^ff)W:mi:^-^\z-VizX . Wi-ff 

=swm?x'-mi^m (mm^ m) . msh^ ■. 303 
p) m\'^x3\^mmiifi^\ Tss^t^f^mmmm. 

^ti>iz. if^^^^^mmm'OMXizXhJ'^'^^vy 
^^izxmmuz. mx^mi. miztbibx^ri 

[0044] 
[«3] 









EH 40knii 




1 h> 




20 oni 







[ 0 0 4 5 ] ^•{'i^rj^'j yi/amrnma. mmotn 
xifi^xmLfc^*)iiiLSi<Dm^z7—r^:mn 



30 l0046]im^mHZttlsf)X^. A 

[0047] (m2mmmmimmvm\'^fci^mim 

[0048] ::ftf>tfoSf4tcov>T. ^4 (c^fisiia* 
im(cov%-c, mimmmtmmizix. tb-^^mmm 

ibfz. B^i:mifZtktbX7fi-t. 
[0049] 
[S4] 
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1 0 



No. 


re/D 


PH=I1 


PH=2 
its 




1^ 




1 


7 






1> 


0.158 




2 


7 






4 


0,131 




3 


10 






11» 


0.150 


O 


4 


10 






3 


0.130 


O 


5 


12 






11 


0.147 


X 


6 


12 






2 


0.128 


O 



[ 0 0 5 0 1 «4 S^+FeitJ; ^.-f, T;U* U 

[0051] (^3IISSi51)|g mil0II*3J:U^lg2IIJfeW 

45~100g/in2 Th •:> r Fe^^rM*^ 6 ~13%TS) SFe -Zn 
Jl/rV^SMA (NaOH-5%^K^?« (pH=12) . 60*CX5 

s^jia), Tf\^i>')9StmB (NaOH-0.1 %7iimm (ph 

=8.5). (O'CxSfpmmm) . Wmc (d-/M5: 300m 
Orpm) <OV^-m*H=t:Fe-Zn^»^^ .1 * 



20 



*i:tJ:0, Fe-Zn-&^i6-5§Jl<0«Jmfe(tl>Al-Ofi 
5: 12-31% t Us <Ji:v>t\ K«l!aA(HCl-5%*^?fl[(p 
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